Porphyromonas gingivalis lipopolysaccharide induces pro-inflammatory adipokine secretion and oxidative stress by regulating Toll-like receptor-mediated signaling pathways and redox enzymes in adipocytes.
Gut microbiota LPS contributes to obesity-related chronic inflammation and oxidative stress, promoting insulin resistance. Periodontal disease also represents a risk factor for type 2 diabetes and is associated with obesity. This study compared the effect of LPS from P. gingivalis periodontopathogen and E. coli enterobacteria on inflammatory adipokine secretion and redox status of 3T3-L1 adipocytes. We found that both LPS activated TLR2- and TLR4-mediated signaling pathways involving MyD88 adaptor and NFκB transcription factor, leading to an increased secretion of leptin, resistin, IL-6 and MCP-1. These effects were partly blocked by inhibitors targeting p38 MAPK, JNK and ERK. Moreover, P. gingivalis LPS reduced adiponectin secretion. Both LPS also enhanced ROS production and the expression of NOX2, NOX4 and iNOS genes. P. gingivalis LPS altered catalase gene expression. Collectively, these results showed that LPS of periodontal bacteria induced pro-inflammatory adipokine secretory profile and oxidative stress in adipocytes which may participate to obesity-related insulin resistance.